V ARIOUS refinements have been suggested for the spectrophotometric method (1, 2, 3) which has been developed to determine the mixed fatty acid composition of a fat or an oil. These included close control of the reaction time and temperature, blanketing of the reactants with nitrogen during the heating period, standardization of the KOH concentration and purification of the solvent (4). Furthermore the original equations proposed by Mitchell et al. (1) have been modified to include araehidonie acid (2, 3) . The spectral absorption maximum of the latter was determined with an arachidonie acid which had a purity of 95%. The equations calculated from the spectral absorption maximum of this impure araehidonie acid may therefore be in error.
It is also possible that various components other than the alkali conjugated fatty acids may show absorption maxima in the spectral region from 232-322 m~. and thus introduce errors in the calculations. These components may include earotenoids, vitamin A, other fat-soluble vitamins, and various pigments of unknown composition. Most of them can be removed prior to spectral analysis by saponifying the fat or oil and extracting the soaps with a fat solvent; however on acidification some of them are carried over, as shown by the highly pigmented condition of the resulting mixed fatty acids. This pigmented condition was most notable in the fat extracted from liver tissue with fat solvents (5) and in the mixed fatty acids obtained by total saponification of animal tissue (6). In the present study the effects of the various pigments on the accuracy of the spectrophotometric method were evaluated. The equations proposed by Beadle (2) and Brice et aL (3) were also recalculated from the spectral data of an arachidonie acid which had a purity of 99.3%.
Experimental
Two methods of extracting animal tissue fats were used: one a modified Bloor (5) and the other a saponification procedure (6). In the first method tissue was extracted with acetone, Skcllysolve F, and alcohol, in the order named. The extracts were dried, combined, and the solvent removed under vacuum.
In the saponification procedure the tissue was suspended in 30% aqueous potassium hydroxide and refluxed until completely saponified. The soaps were extracted with Skellysolve F, acidified, and the resulting mixed fatty acids extracted with Skellysolve F, dried, and freed from solvent under vacuum. This procedure was carried out with as little delay as possible in order to retard autoxidation and destruction of the highly unsaturated acids which are present in the mixed fatty acids obtained from animal and Presented at the annual fall meeting, American Oil Chemists' Society, Cbieago~ October 31-Nov. 2, 1949.
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The methods and isomerization media recommended by Mitchell et al.
(1) were used. These included a thermostatically controlled oil bath kept at 180 ~ • 0.3~ and 12.5% potassium hydroxide in ethylene glycol. After the solvent had been heated to 180~ the samples, in small pyrex cups, were dropped into the reaction tube. The glycol was kept under nitrogen both during the initial heating and the actual isomerization period. At the end of 25 minutes the reaction tubes were removed, wiped clean, and chilled. Appropriate dilutions with ethyl alcohol were then made to bring the reading within the desired range.
The still employed in fractionation was similar to that of Diemair and Schmidt (9). It had a heated reflux column and the reflux ratios were controlled by heating or cooling the still head. Two types of stills were used in molecular distillation, one a pot still (10), and the other, a falling film model (11).
Results
Nonsaponifiable material obtained from the saponifled lipids of rat, chicken, or turkey liver fats and chicken gizzard and skin tissue had an appreciable absorption in the ultra violet region from 230-320 mt~. Furthermore crystalline carotene and a vitamin A concentrate ~ also showed appreciable absorption, but cholesterol, 5 choline chloride, glycerol, and phosphoric acid showed no absorption in this region.
Errors due to the nonsaponifiable material seemed to be most readily reflected in the calculated concentration of arachidonic acid (Fig. 1) . For example, when the nonsaponifiable material obtained from saponified beef liver was added back to the distilled fatty acids in increasing concentrations, the calculated percentage of arachidonic acid increased steadily. On the other hand, the calculated percentage of linoleie acid did not change markedly. Under the same conditions crystalline carotene or the vitamin A concentrate gave similar results although their effect was not so pronounced as that Of the nonsaponifiable material from a natural fat.
An attempt was made to remove spectrophotometrically active impurities with the aid of chromatography. Most of the impurities had absorption properties which were similar to triglycerides or methyl esters. However it was possible to remove a pale yellow pigment from the Skellysolve, acetone, alcohol extracts of poultry fats on a column of alumina which had been standardized to a Broekmann number of 1. This pigment had a high absorption peak in the region of 248 raft. Alfalfa lipids which had been chromatographed using alumina of the same Broekmann number also yielded a yellow pigment similar to that isolated from poultry liver and skin fats. The pigment from alfalfa lipids had the same general ultra violet absorption characteristics as the pigment from poultry fat extracts. By solvent partition methods and a chromatogram approximately 100 rag. of crystals were isolated from the eluate of the poultry fat. They crystallized from alcohol as yellow needles and had a melting point of 146.5~ The results obtained on flter paper chromatography indicated that the crystals were relatively pure. Characterization of these crystals is now in progress.
The fractional distillation of the methyl esters of turkey skin and gizzard fats gave the results shown in ~ Table I . In all cases the removal of pigments from poultry fat extracts led to lower values for the unsaturated fatty acids. Very little total decomposition occurred during the distillations as only a trace of material remained in the distillation flask. Before distillation the esters were quite highly colored but were dear to faint amber after distillation. It is necessary to know the specific extinction coefficients of pure linoleic, linolenic, and arachidonic acids before the equations used to determine the percentage composition of the mixed fatty acids of a fat or oil can be formulated. The specific extinction coefficients for linoleic and linolenie acids prepared in this laboratory agreed fairly well with those found in the literature (Table II) . However the values for arachidonic acid varied considerably from those in the literature. The ethyl ester of the arachidonic acid used for reference standards was first distilled at 100 m~. pressure. The absorption curve of this material is indfcated by the broken line in Figure 2 . The material was slightly yellow in color and had a pronounced odor. The absorption curve of this preparation after molecular distillation is shown by the solid line. The preparation contained 0.04% conjugated material and had an iodine value of 303.3 (theor. 305.36). On the basis of iodine value it had a purity of 99.3%. The ethyl ester was water-clear and had no odor after 
